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(54) PRESSURE GAUGE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a pressure gauge having 
compact and simple structure and allowing easy temperature 
characteristic compensation so as to detect a very small 
displacement corresponding to a pressure with high resolution. 
SOLUTION: A sensor coil L1 excited by an alternating current signal 
is arranged with no contact in the proximity of a magneto- 
responsive material 11, which is displaced in conjunction with a 
diaphragm 301 displaced by application of a pressure to be 
detected. A temperature compensation coil L2 is connected in 
series to the sensor coil L1, and from the connection point between 
them, an output varied according to an impedance change in the 
sensor coil is taken out for the sensor coil. When the output for the 
sensor coil and a predetermined reference voltage are computed, at 
least two alternating current output signals having a predetermined 
periodic amplitude function as an amplitude coefficient are 
generated. On the basis of the alternating current output signals, a 
very small displacement of the diaphragm is detected as a phase 
change, and a pressure can be detected with high precision. 



300 

1 




(19)0#H#ftfr (JP) (12) ^ §fj ijgf §^ & $g (A) <ll)ttflKtW&H#9 

#^2002-107250 
(P2002-107250A) 
(43) H ¥&14tp 4 £ 10 0 (2002. 4. 10) 







F I 


T-?a-r(##) 


fin i t Q/i n 




GO 1L 


9/10 2 F 0 5 5 


uU 1 D / /UU 




GO IB 


7/00 D 2 F 0 6 3 








E 2 F 0 7 7 


r A 1 n R/9ft 




GO ID 


5/20 J 








K 






tmm m^moywc8 ol (±13 h) mmmtzm< 




iRp^zuuu — ^yyy uot. rv.uuu — zyyyuoj 


(71)tHJg|A 


591054196 

mm sm 


(22)mSB 


^12^ 9 ^ 29 B (2000. 9. 29) 




jwawff >f» mtrwr 1 TS77# 2 # 
















*SC«5^tf TSffBT l TB77# 2 ^ 






immtm 










*j|CfBS3W*;il*SlT@l#5^, MAC 








h i i -405 
















«5KUlMlrtflIlBH89e- 8 








100077539 
















S*Kfc:itt< 


(54) C«W<Z>**] 









(57) [gift] 

fflMR fe^B fcEE&ff (Dim. BEAKJS Cfc*/J>SEttt? 

775A 001) fc^or£<irs8&u6S«m 
(l l) ccfcfut. ^sauwtcifisor. 3fc*fI-Jrrift 
(Li) znm-?z>„ *>?m 

n^;KL 1) KiMBMUBra ^ (L2) ^d^RSR 
r^o^jjfc tariff # & i!>& < £ 2 4 . CtlK 




(2) 

1 

[#Mi*©IBH] 

mum i ] ftwm^Kj^tws^-f 

BrfiB s n * -fe > -y-ffl a -f *EK L. T * =i 

*£ffiffl5£, 

ituia -fe > if ffl 3 ^ ;kc i&ij&n $ ttfcfiBftBflUB a-ou 

£> 10 

m^mtsmn^pts: < £ & 2 -o%.i&?z>mnm%-c& -> 

K *^./cSf Jfc® 1 KiEtt©Efcfh 

imm^vmm s n s > -y-M 3 ^ * £gag or * & 3 

MfcBg|5£. 

^<t#*> 5 IlKi, 30 

MIBH2>-y-ffl3 ^ ;U© tftf3HEE £ StrlBSiS^Ei 
SCi-C, j^©j3ffi^fgN&£&4gtiftR £ U THfo 
£ijf&tfj;*j«-s|£4>£ < £ *> 2 o£fd»--S»*|tiaiB-c* o 

K U 2 X» 3 (clB«4©E^lt„ 40 

t«i*3a5 3 mfcw$mm*¥k&.-?%>mmz, mix. 

0 1 scxas 2 ©sv*ffi£ tM^-cftteom 1 oa^s 
t*s& 2 -en-entT 5 c £ r\ 01 (Dmrnrnm* 
mm^m. t lxw^m 1 ©sawj^m-^i . 112 ©km 

■enftfisr & «> & jibs 2 x« 3 &c iaiB©jKi 

nto 

:ii*ii6] sriBHiso*H2©aaisE«. sjib# 50 



^2 00 2- 1 07 25 0 
2 

1 2 ©53«itf;fl»fc*»W SWIBH 1 SO'^2® 

&tIM%© Ji ffl Wttic to W S«|$e©{fcffiKISI & 
©t?*»J. C©*lR0^f2©^|«E*nj^rsC£ 
r\ K#^©MfflEW £|iriBlB^Wfig©^{tffiffl £ © 

>*feiw»* Bjsg-cs & c £ £#it£-r -sit (cia» 

©JE^JfPo 

[111*317] Mfaammn^^f^iHigstt, safem 
^/&^njp $ n-s j; 5 (c a:«K s nfc 2 -o© 3 w ju^^ 
ttm 1 ©ms§£ . sisfc^36SEiwnsns J: *> icmmm 

Snfc2o©3^;l-*^tfSf2©lHl»4*$*. iSHl 
©0S§© 3 ^ ;!/©©M* J: «3 SulB® 1 ©atg^E^IX f3 
i±JU. K02©BK©a-^©ga&&J:»)fltreS&2©S 
iSmJE^rlX D m-T J: -5 CC L/cff *JI5 KIBi5©EE^Ito 

[ it*s 8 ] mmmmwts ntc 2 o© a ^ 
^374*1, K2o©3-f^©-ett^n&c>tt-r-sffiBf£ 

ftariOSKiBSTiCir. 3^;W©-f>b*-^> 

3 n saipmEE© U^J^ilt'tS J: 5 tc LfclS^SB 
4Xtt7iclBtg©E*lfo 

[«BJ©#ffl^mW] 
[0 0 0 1 ] 

•r5^W7'©{aM^ffi^«?:f'JfflU/cfe©icraL, $6 
tc» L < tt-fe >1fffl 3 ;l/*#t?*|fflg|5©«^fSf^b 

L-fc^©tcrat-^„ 

[0 0 0 2 ] 

[^*©R«] ^*J:«3^D6txfc^»Mii:^{ig^ai^ 
a£0r«Stth^>^*-5. lo 
© 1 * 1 ffirtttt 1/ . H»S§tl $ tifc 2 o© 2 ;x 
^©^•BBSfiiSic fc i >r ^Hi^fiHtcjiHti-r 
3T©i£Mtea(cjSDrMitiWK:^b-r-2> 'J ^^^>x 

il-fi #©SJIIlitM u-^ju*s^3 roffilfig^^-r J; 

5{CLfcfe©-C&5 0 C©^K(h7>XiC*Jl,iT«, ^ 

aiwE^sMUiWtc^'f b-r s =fc ^ fctaw- 6n/c 2 -o© 2 ^ 
««3&sta:w ^tifctgHfcfc^-r . mmmmmmmmm. 

■r s c £ **-c§ ^1 »fe ©t * 0 . ®mm&iE®<Dttw.M 

s**<-rsu*&<, a-r£Rss^ab-s£^c, ^g 

«ig©*% 6 r. »fl0Cft^©s2aw ©j^if *sw 
[0003] cfiic^ur. «ktB«*a»ic±s(cffin-r 



3 

S. #PflBS4 9- 1 0 7 7 5 (&0BH35 3 

- 1 06 0 6 5^ #MB85 5- 1 3 89 1^ Ife2^ 

1 - 2 5 2 8 6^&£(C^3ftfcfe©^&So C©*i© 
^*£n6ftfcftfB£ -Y 7-<DK^MlB<ug^aiilS{C*J 

ii^i^KM tti^Kfe. uteks nwif2 o© 

(#iRtfsin co t £ cos tot) r-etl-etlS&l&U & 1 10 

Jfc, i&f 1 - 2 5 2 8 6f(C^SnfcfeO(CfcUT 
1 &ftfclfiHJ: 0 £>JAl>fgffl 

[0 0 0 4 ] 

iCi:fc^.T^< r 1,^-5*^ 4>&< ££>2 

tB©35?5S£ff^- (^«sin a> t £cos to t ) £Ji;&G& 

2 &»K© -Y > tr- #s^YbT-2> £ s 2 

it fc W £ D €, £ 1 » 5 ^ £ *> * 

ofc. HK» «#©lfei>37*9r£fcr?^»TffiWfc» 

T, 1 JKfttf 2 ^#»*»WS*H*irtt^=iT© 1 
=f-©S3<i: »3 fe*t>«Hx?»»tat*te6fti»fc», 

tHSM©4^bic|5BS^*^/-c 0 ?fj:t>i5. fttaTO 
lt5?0fi3*Pit4i, 4ffl*-f:/©«te. 

**8©EaiBiW£*/Jvrfc r 3 p/4 j £ uawfttttt 
<5f\ ^#rtt-e©4fg© r 4 x op/4) =3Pj 

©EWWStfsftSr * «J . T */h"C*> bJWR'I>=« r 

©3 \zv *#©s3©*^K:bfcoT£«7-fe 
«wawtitfsc5ftt>. 40 

[0 00 5 ] ±S6L/fcSe*©Sga«tfttilS©flteR*«89l6 

- 1 7 0 3 7 2#(C^t?€»#WmM ; &-rt : ictf-ofc 0 L- 
g© a-f ;l/flf>& iltl*3-f 2 #3 ^ )l<Dmft 

TLttfrift. 50 



WW 2002-107250 
4 

[0 0 0 6 ] ;fcf&im3Lfcja©j&fc«#T&Sftfc*>© 

[0 0 0 7 ] 

isftft^r® » s n -5 12 > = j -f ^ * MSB u r * 3 

i3 -Y ;waSK^S«fi8^g$!jW©ffl*f 

wteStfiHrse f-fr? 5 A©afifc tea* u -csHft-r *** 

jv t <Dmm&J: *o . ttriaiz >-y« 3 -y ;u© -y > tr- 

[0008] ?s«iss®w«, mmmiax, mm* m 
w&m Rmmn ■ n^m* (mmm t 

fe— **^"C«t*fe©-c*r>r «tc». ««f£®B«3&s 
•5fi®©JK^r^*«f-r«£\ fta-f^SE-O^f 

> ^ Jn L/ r . m. 3 -Y ^ o«M m -f > t* - ^ 

jt&S?i»R©3 -f ;l/{c*f-T€>i^©fi^l^j«il>-r-2>S 
£\ SE-fe^^ffln-Y^©^ >f *f >^JW»£l>UT. K 

Ut, «ffi*fjR©^fflK:#lv i2>-y-ffl3-Y;KC*f-r 
A-e©fe©©M«3&^MJS^»M^6a-5T^Tcfc< , 

-e©ig^» . ±iB^aigi5(c few s i^aisg^wi » ^ ^ 
[0009] *^BjKte^r», ■byvm^^Mcm.n 

-Y JI/ £ f? IBfiJSti^ffl 3 -Y )V £ ©SSR^l J; «3 4 fTIS-te > 

•y-ffl 3 ^ ;u© -y > tr- ityz.mticm-izmt-r&m-te 
>-9-flj3 -y ^©m^sff^mD ffi-rj: 5«cLri»&© 

IH D 3 -Y ^> C £ (c «t 0 K y 7 h *©iE{C 

<fcoT, jajK h*y 7 ni^ufcE^ai^ 

[0010] ^Bj©j?ij©si*(e:^5E7Jlt». ^a>^ 
r-S&a 3 ti £ -fe 3 ^ ;^iBSL r ft S 3 -Y ;UgPS 



(4) 



mxm^z'ptj: < 1 4> 2 o^js-r *aiijtiai»"c* o-c. 
mriB&^?jgai^«-^©fffiaMiMWJiiiiMm»^©JiiW# 

©T*&-5 0 10 

[ooi n #irb, amwkb. ^77 7aoj?) 
-r * hit « 3 ;kc4 d s sj±#^-r»t^b# - :/ 

B, >W»(cbtfS0£#»6 9 0K*t?©IBH©III 

Vx-Va=A(x) s i n co t - Pa s 
= { A(x) - Pa} sinto 
£&5. MiBKra©^^ 9 ©filttt, A (x) =Pa * 

r*4c4*>^, c <Dmm&m<Dfmmm r a c x ) - 

Pa J ttroj —73, ffflBEW©*S-t) 0 ©{4g 20 

tb, a (x) =Pbr*4ti*«6, c©ai»i6*© 

&41ffi% TA(x)-Pa J B TPb -Pa J «fc 
ot, c ©vH#M*©fI"PM^ r A (x )— P a J b, ffr 
iBEP^iEBrt&cte^T, r 0 J #»6 TPb -Pa J * 
•vwMtr & mmmzzfr;-? . ccr, r P b - P a J B 

«btfiiT?*S*>6, cn^rfiWK r l j 

iuiB^ ( i ) K&s&ms^vwmm tacx) -p 

aj B, WIBEf^iBBrtfCtet^T, r 0 J #>6 r 1 j 

* r^t-r s c i k a o . c <Dmmm<oMmm\z , 

©WttK&*&*.£c£#rs*. cfc-^r, iyfBS 

( 1 ) «Cfi£53SSWa#©S*ifl8R r A(x) -Pa J 
B, ttfWKs in6 (fc/c(/, Af*, 0° ^0^90 

• ) £Stft-a-So * 

Vb-Vx = Pb s incot-A(x) s 
= (Pb - A(x) } s inffl 
£&•£>„ itiBKra©te*0©ftSfTtt, A (x) =Pa 
r*5ct*6, c ©adM6K©»IMHR r p b - a 
(x) j b rpb - Pa j £&s. —73, mriBEPai©^ 

fcOtfltftCt*. A (x) = Pb^*4Ci*6, C©?H 40 
JMgflKDJSffiflMB: rpb-A(x)j«rojift5. 
cfc o r , c ©»*&«©&«<$$[ r p b - a cx ) j 
B, SvfBEra©iBHi*|{c:tei>T, rpb - Pa j 
roj *r»fiS-r*RI»«Ftt*^'r. mMtmmc 
rPb-Paj **?ffltoK r 1 J , i«IB5t 

(2) Kus&m^cmmm rpb -acx, j 

B, HuiBEiaoffiHrtKfct^r, ri j roj ir 
-f ^mm<Dm 1 mi® (o* o o 9 0 k©ibh) © 

WttGC&f io^St <£-o"C, tufas (2) 50 



#1200 2-107 25 0 
6 

J&ft&s i ncotr^U 1z>t?-ffl3^;l/©^[aSJI 

■«c*f jc6 u r» 6 ft -fe > ?m 3 -f >Htt*7*JE V x ©Si 

CC*fjS^"-5=J^;mj^imjIVxB. Pa s in<i)ti» 
fit, KElffl©»b»j©tt««:*rj6u-r^6 
ftS-fe^-frffla W ;Hti7J*EEV x©9HffliKL"<;Ht« 
P b £ T S £ , KEIffl©»*> 0 ©ti»C*MST £ -fe >1f 
ffi3-Y;mi^EB, Pb siaatiSbtS. CC 
r, j^*D©fi[«{C>l*J^*3-f^ffl**EEVx©|SP 
a s i n co t £EIDia©SEi««£E*«ie*EV a £3£«& 

(x) -c^-rt, 

i n co t 

t -5£(1) 

[0012] ffstL^—ms&mm. wm&mmmzm 

iWSBKtt* l&i;Rtf5IS2©K*g*E*f&£U fulB 
MJHUSSB, »Mi3Hz>f-ffi3^^©a77mE£BMiB01 

s^si 2 ©ssmue t zm^-zmmom 1 ©innR^m 
$mt LTj#-?gr 1 (Dtmmtim^t , m 2 ©jkmnk 

*SB»I^<t UTj#-o||2 ©3£gfcffi*M#£ ft^'ft 
^S-TSfe©-C$)5o C©«^, 3^;Ug(5B, 1 <K.iJ 

±IB01©*i»SE£bT±IBVa^ffiffl-r^,C 
it, ±IB^l©}SiPsM^£bT, 1J"-f>BHR©aB» 
I MM 0*^69 0S©«5H) ©^tt^^o^ 

[0013] KrsaKia©»toD©<aM«:>sfj&r& 

Jmi7^^EEVx©fiPb s i n co t £|U Dfa©Sc;^E 
mEE^H2©ai|l^£EVb £^i6, C ft£ 3 A^mtim 
EVxi©Mffe^i, 
i n co t 

t -5£ (2) 

{cfi£5S*##©Jite«»t TPb -ACx) J B, 
Mice o s 9 (tctcL, Aft, 0° <d<9 0° ) £« 
fti±-5o S (2 ) ©««t« TVx-Vb J T*o 

[0014] CUT, 2^-fWi(.>5Ci&<, 
^m^m/c S J£77(C J; 9 W T 7 7 A ©^{iiOC DT If 

-3©SiaEffl*«#*^j3H-*C<t3&JT?**. mB, ^ 
ti&mtc& 9 4 TV 5 A©^{±£p/f^©f&ffiliJfjii5H£ 
3 6 0K#©&*Bft&c:&»bfc»^©fe$BftetCT^-r 

#B, s inesinatt^tCi^^SfeOT* 

B, cosfls incotfStCimSfcCt* 



(5) 

7 

s. cti», uvow<£i>*>ttsffi«fctf»©tfi;ft©# 

>MRtc4st*&&fBft£4ftEB 0 . tftfcH Ufc&fflfflKK^ 

C*atM>W»tt\ tS«l$ME# (9 0S) ©|EH©# 
'tt£7jrr©T\ ^ffipIt^fiatBH^^^g 0K©I5H 10 
©fiffift (c»Mt s nr Mm ^ ft & c & k & * . 

[0015] —Mi It, lufHa^SE^^t-SHIlS 

«, ^ft-^Eittn § ft & j: 5 k § n/c 2 -o© 
offl-r<J:5Kbfc«)©r»i. tftfcj:^ Ki»see© 

[0016] aSUSg&Wi Or, ffl©J: 

itftsisrai/jys^tt. Mmmmt iotn-f^cs 20 
[0017] %\\<Dmmmm± , s£M!&§f?w£ it 

£©*§£■«, 3-Y;l/©fM©^ttf*nr^*5l^r 

mi i & 9 . K«ss«ssi«rr & *>* *#j8e© 3 ^ 

[ 0 0 1 8 ] #>< IT, C©#PJ(Cj;ft{£. l&a-OU 
©*^tltfJ;<, 2iK3^;Mi^gT&-S7 v cat>, lb 

ciarrs*. am*ji&f6£-r*iiii&«. 3^ 40 

;UCR6?\ ffiffW. ^ ©ffc jSgOfflli&iP 6 & -5 mil £ 
[0019] 

It 3 0 0 fcffl»*fc£j£frP*«WT£fitr&#-f 50 



#M 2002-107250 
8 

0 1 ©<!ifTtcKtf6ftT*i?K l![#-f777 
A3 0 1 ©Mffi©ISi51RD £ JRM^{4*, #tg«W£8£t 
tt^^-rfcffi-r £ e i-c, REE^JP *iW5Er* £>©-e 

au ^©^w^-^^ffiw^EE^m-^-^iT 

■So J±^ilt3 0 0©^ffigl5«. ^777A3 0 1©I 
ffitC^«WKSE&t,TH^iK3ftS=»-Ol'8IJ3 0 2 
i, ^775A30 l©MffifCiHKjbr^{4-r^^ 
f&g^K 1 1 i £^£f. 3 W;i-gP3 0 2»> 0f)£©a^ 

ssfEm#t?i&sa s n -s iJ>& < i *> 1 ©hs > -y-ffl 3 ^ 

L 1 &$tf 0 

[0 0 2 0 ] «aWKS!B« 1 1 1*. iiBttOJ: 
ttf* #»6fc9> MS«£»Sf 1 l©-fe> 

-on_ 1 ©aaw>^ zz^xtfifflmox, Ra-fjn 
i©«^ww>f-^>^* s *tJnb. WM^-vm^ -< >\s 

L 1 0 S WE. * 0 WflBWE (fb< ttWEK* 

)iL 1 (c*j-rs3fiffi©jg^r^* 3 M^i>-r-2)i;5i\ i£-fe>if 
ffln-fjn i©-f>^^*>^**»it 1 m-ty-y-m 

3>fji/Ll ©««W -f > f-^>x*i$ u . Ra -f ;u 
otr, ■b>-^ffl3>r^L i«c 

^777A30R©^ ©©M«^)««)S^tlK 1 1 

i i *#jn-rsci«c<. ^777A3oi^©i© 

*«S«6S«Wri liltffiMI"^ ^77?A30 
i ©MW^emiSg^W l l & h t£ -o r t^j: t, »t»^» . 
g^777A30 1 ©*lfK:»»iJ©»»j6S«J« 1 1 

[0 0 2 1 ] 3-Y;bg|51 OKM^tJ, -fe>1fffl3^;l/ 
L 1 ©£MicS)Ka<lffir3 -f ;l/L 2*SKW6n**s. M 

zHMtmfmicis-A'h'Lr. m^m^mmi 1©^ 

fi©f^S^SS1*«ffl3^;UL 2 tcSB3nftl>«t5K 

»£»3 0 36»6»*3*lS9f^CD 1 ffl©5£^ff ({Rtc 
s i ncott*f) KJ:o T ^SE^»/£^ffSl^ 3 
ft£„ ±JE©J;^ic, -fe>ifffl3^;UL l ©-f >^^^ 
>^B$V777A3 0 1 ©^SxtCf&DfcJimEBgfJ 
Kl lO^iCjSDT^b-r^/tfe. H2©Isl?§T:»^ 
ffiWiC'5J^^>^i'37>^^i U7pin^„ 
?f{tffl3>f;PL2^-te>-y-ffl3^;l/L 1 (CiB?»|®^3 ti 
Tfc D . * <Dmm&& h -fe 3 W L 1 ©W A^EE 

vxswat^msn*. iiraiOife^, Mis««ffl3^;w 
l 2 m&jtmm 1 1 ©^fi5c«^-ti-r. — se© 

-/>b'-^>X (-T>^i'^>X) ^7?;-r€>©T-*)^© 
■C, H2©[BlSg-Ctt^118<jCC@^'f>^^^>XS*i 



C6) 

9 

■te^-y-m^J^L 1 tmmoum f y 7 n#tt*^r j: 

5ic, ■b>tl3-f^L 1 i-C* J/cWPI-^ffOa^ 

iaaE»fllffi3^Jl'L2©^fflt«:J:D, -fe>-97B:a-f 
JPL l©Hi;&WJEVx;MR»)Bi3ftS©-C. 

1 , l 2 ©«k f y 7 h sn. -fe -y 

JbL i©m*SEVx(*iE5ti;crSJKi ! i«§ti/-cfe©i^ 
•So 10 
[0 0 2 2] 113 (A) «, fclfl*Hfcfc.£IRjPit<fc* 
^T77A30 lcD^fi (iflx) 
ffln^;UL 1 &c£DSfl)± (fcTfi) 4f»t?,^7 7 
T?&So gtfixtciBL-fca, bB. &itiiBimfflm<Dffig 
K> £*&b«3 <DtiLfflCtt!&UX^?>. ^-fT75A30 1 

?-f777A3 0 1 ©lI*H2>tffl3Y JUL 1 #> 
L 1 ©-f > fc* - Hfifc/lVOtclb, D 20 

fcAfca-^vtetiarc*?) , c©fia-cw-fe>-y-ffl3 -y 

;i-L 1 © -Y > e - ^~ > x -ifiWck<Dtc#> , nc£ 
[0 02 3 ] C©cfc^tC, ^f-Ia-fJl/LlKSDS 

eg a a» 6 b a xm < mx\ */Naa» t^tt 

mtt&, ffiBa{Ctet>r«/JMia*iS3-f JWL i©m 
^jSEEVx^Pa s i n co tT*& (PaBi 30 

stsrrs. 

Va = Pa s i ncot 

■C**. &gb&Cte^T«*fPl ; ££S:3'Ol-'L 1 

©ffi^jSEEVx^Pb s i nco t -C&S£-rS£ (Pb 

Vb =Pb sincot 

r*S. a*J. MSlEVa, V b ttw^wsre* 

S 0 CftJCfcoT. «ia»ftiSHa~b%aJS0H3&CS- 40 

So 

[ 0 0 2 4 ] HI 2 KfcUt, §S«^EEV a , Vblri 
£-r&fc#)©|5]Jg£ l/t, 2o©3>f;l/Lal, La 2 
^mmWthtcmWit. 2-?©3-fJHbl, Lb2£r 
tt?ij}g£i L fclsIiEg £ ftSfgW btitfeO, C ft 6 «3S3fE3& 

3o*e> © #tc «t i xmb £ ft s o atewE 

VaB3^;Hal, L a 2 ©^ft<5#>615? 0 HI 3ft- 
aSBMffi V. bttn-OI/Lbl, Lb2 ©SMftj&fe 6IX »3 
tii^ftSo a-f;Hal, La2, 3-/JHbl, Lb 
2©&*m, §fM©S*iSEEV a . V b rt*f#6ftS «fc 3 50 
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ic, -e©-Y>f-^>X (-f ^aftJtcH 
KSft&o 3-f;l/Lal, L a 2 ©fl-JHttC «£ «3 »«fl 
JEV a#SBX?)fcH3ftS©"C. 3-f;Hal, La2©I 

spy? h ft&mmzn, mmm&v a ttjEsgjcais 

SMRSftfc *>©££■&. mmic. Lb2 
©#ffltte<fc9^*JIVb#lR9tt.;5ft*©-C, 3 -Y 

;i/ l b i , l b 2 ©as f y 7 h mmnms. s ft . mm 

1EV b «iE51fcfiJKfiB«3ft/cfe©£^So 
[ 0 0 2 5 ] if!iH5IS§3 1 A«. H2>-y-ffl3-T;bL 1© 

at&WEVx#>iE>sr i ©«jwtj±v a £i$3rrs&© 

r. MIBS; (1) ©J:5K. 3-<^©aj*«E©®B» 
»*W»A (x) Trn-rt. 

Vx-Va=A(x) s incot-Pa s incot 
= (A(x) -Pa } s i n w t 

&£«# ; Hf5o mi(ommmj±v aic^-oxmMvtc 
^tanmm.m(Dmt «? ©fug a-cu. a ( x > = p a -c 

afe -5 C £ #> 6 , C ©MH**©tgts{*^ r A (x ) - P a 
j » roj £&S. -73, RKW3tJRKia©i»t>0© 
{4gb-c«, A (x) = P b-r&sc £*6, c©?a# 

*S*©Ji«ffi» l"A(x) - PaJtt rpb-Pa j £& 
So iot, C©?g#te*©fIfSf^» TA(x) -Pa 

j it. ^ffi*f*Kra©l5HF*3(c*$t,^-c, roj 
rpb-Paj st«i-r5«#tt^i'. cct?. 
rpb-Paj te&jzmx&zfrh, Cft^VffiWJC 
r l j £5t^.S£, f!riBSC«:^5Xiftfi^©ag*B«RK 

ta(x) -Pa j b, mmttMii&.mvmmftictei* 
03© (B) icnk-f £ ^ tic , ro j #>6 r i j i-c 

^bf-5C£«:&»J, C©Jl*S^©M^[#tt«. 13 
©(C) ic^lT J: 5 ifelt-Y s i n 6 <D% 1 
(•0*0 0K*>6 9 0K©|5H) ©#ttic& -e62.se 

£*-c#So ctot, tfria^c^^^Mfi^Wif^ 

TA(x) -Pa J tt. f«s i n<9 (.tctcb. 7^ 
f*. 0° ^6<9 0° ) ^rffl^T^ft-a-So H3 

(B) , (C) Ttt, figxK^-rS-y--Y>MM#f4© 
fg*I^©*-^s ineo^LWS*!, *l^© 
?g#[l?§3 1 A©ai77«C©llip||{^i& s i n 0 tcSteir 
SJSifiSU-^^ ; &^'53£iJl'ft#s i n 0 s inrnt 

So 

[ 0 0 2 6 ] ?HJfL|SS§3 1 Btt. -fe^-y-ffln^Jl/L 1© 
m^MHV x iH2 ©IS»«EEV b £©M***S^© 

■c. ffriB^; (2) ©<fc^(c, 

Vb -Vx = Pb s inwt-A(x) s incot 
= {Pb -A(x) } s i n co t 

A (x) = Part4Ci*6. C ©?«#S*©JMfI{* 
^[ rpb -A(x) J B rpb -Pa J £&So —73, 

m 2 (Dmmms. v b k <t o rt^s L//ci^isra©^ft o fi 

IbtlJ, A ( x ) =Pbrft4Ci*6, C©SyMfi 

*©»i{*S5: rpb -A(x) j « ro j £^s 0 
r, c©va*IS*©«ifs«^ rpb -acx) j IS 
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«WSsJ*EIB©lfiHrttcfci»r. rpb - Pa j *>6 

r o j * x mm? 5 mtm&&7*?. twa <t laNttc. 

rpb - Pa j fc^ffififttc rij ffri2S;ic 
«£53S««#©as»S«» rpb - A(x) j (t mtHM 
JWS:iffl©ttHf3tc*»i»T, 113 (B) «C7jVr<fc5K:, 

n j a>6 roj *T?^tr4ci«c&»j. c©as#n* 

»©WSM$tttt, S3 (C) tc^-TJ:5ft=i-9-^>P8» 
©If! l«ffi(oS£»J0fl»>690 K©«Sffl ) ©#tticft 

©JJ§iiIf*i$! rpb -A(x) J B, fiftfCc o s 6> 10 

S. C©*§l=r&, 03 (B) , (C) -Ctt, fl*xic*f 
f * =3 If -f >MM#f4©*IfSf*ifc©# -^cosflO* 
Sr^bri^*^ H^©S?SiaiS3 1 B©fcH#BC©Jl 
HHf&Sfcc o s e&c2tj£T&«lU^£^3Sj&{f^c 
o s B s i no t-Cifc&o ftto. ^#@S§3 1 B"e©i$ 

I^b rvx-vbj r&oT&cfct,^ 

[0 0 2 7 ] C 5 Lt, ^-(7^7A30 1 ©Sfi-oS 
sincot£cos0sina>t C £&X% 

r^s„ m«\ vn#[5iss3 1 a, 3 1 B-esssnfc 

-f 7'© 2 o©38ftffi#te^*fltfBtftlfJigBf 

u < mmmmm^m) 3 2 «c a* l . 120© 

£t^3Miai^>;&0 i 'alt^>l«S$:s i n e&tfc o 

s d <omm e ^iti'j-r s ci-e, ^mat *ti*&y ^ 

v;a-ht?ttajt5C<b *5f * £ . C ©fittM&ttJIilSS 30 
3 2iltit W>t«2|s:ajfiSA©tHI«{c«*>&WiB¥9 
- 1 2 6 8 0 9#&$R&Cm£ftfc^£fflt>Tlf|j£rS 
t 09*tt\ n 1 <DixMliit)m-% sines ino 

inecosatttil, Cft£&2©3afetfWrti# 
c o s 6> s i not ?rJn?)i*^T-2. Cit?, sin 
(cot + d) fc^Cls in (to t -6 ) ft-S, 6 SCfSD 

f-^^cims. mmmmv&3 2 b. m-m 

HSS (m«fll«[H]S§ilK) r«j£0T*>«fcl,»U 

^•5 A njfgft 7*t3H2 y V£ fc|i3 > f - £ t X 

fm<D V 7 h x T *Hff T €> C iicj; «J fiffi^WMil 

*tf5 i5(atfej;^ &&ob, £*n©n/;w-«ffi 

<Dmmm®$&3 2 tvx^m-r?>J:^ icvxi>^ a 
s/c fiti^wiiiiES3 2ic$5ttzmmfte<Dikmmm 
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*BIic J: o X HI$£{£*B 0 7 s ^-MfcffiT 1 - * * 

*BtfcffilIIS&3 2^fK, mWM&3 1 A, 3 1 B© 
Ui^J'B-^- sinflsintot JkXf c o s 0 s ina)t?r 

*© * $ tHjj-r 5 <fc 5 k L, r cfc t>. 
[0 0 2 8 ] a to, 03(B) iC^Jr^iC. 
D £ 3-y--Y>Wm#t±©SjSffi^ff-^s i n 6» s incot 
SC^c o s 6 s i n co t &Cto#-SiS*I#tt«. fetBft 0 

Si, H3 (C) (Cm-TJ:5^K©1f^>Rc>*3lf--f > 

IW»!|#tt*mLrc>&i>. U3&>b. ffiffl4ftffllHlB3 2-r 
B, ji#>W-JL C©^SSa^7ff^-s i n0 s i ncotS. 

ffcosesinat **n^nt^>M3t -f>w 
»©ISifs#tt ; £^^©iL,rfiti^tli^ilTSo ^© 

e ) tnm<D&mttm&& t mmmmt^ * 

sfi3?i*6«. tt*B1*aiaK3 2©UJ^-4f*jaS© 

f^lft-f — ^U^rffl^T^- dr^»T S C t tc J: 
0 . ttffitH^^-* i|Q»©«ffi*r*ti{Bi©lfflK:iE« 

©if ^M's a >mmm^m l x^a £ 

a^fe©rttJ&<, 03 (B) K^3*i-5J:5K. URt 
»=fliftJ&K© «fc 5 ft 4>©t?* -5 X J; €> ©r-* <0 . S 

•y--<>^©HftlWii«:SfKbfc|ig^T*nBJ:^o ft 
to, iii 3 (B) ©wt?«, is**^r, -€-©ts#©a 
e tmiLxx^r<Dmmms<D^mmmm^htj:-r> 

[0029] cct, Sft^vas f y 7 h#tt©««ic 

OUTSETS. mri*Lfca«3-fe>1fffln^j!/L l©ffi 
SWEVxtSStEVa, V b B^tl^nSS F U 7 
h««3nr^-2.fe©-e*53&^ ?1^IhISS3 1A, 3 1 

SF'J7h if#t4*5 j: (3 -®5tHicfi« $ ft & c 4 (eft 

[0 0 3 0 ] WmmH.ft%M<b&^A a 1 , L a 
2, Lbl, L b 2 B, ^Vm^ -OIL 1 4|5)^©# 
'S©3'l';U?:ttfflL. cnb©3-f;Hal, L 

a 2, Lbl, Lb2i-fe>tl3-/;Hli|S|»01 
ieiS^iCg < (o£«3-te>ifffl3^Ll ©tbKWjfi < 
tcffiB-r*) ©«l>^ cftfclK€>-$\ 350©EST?*> 
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<fct>. ffiftftfctf. ^©iSft&St©:^ jMomgm 

m t -ecDSSBws* e> ©*eej« o ta u tc <t -> x . p y 

^4f©#3^;I/Lal, La2, Lbl, Lb2 
tS> ?S#BS§3 1 A, 3 1 B©@K««ffliJ{c»!WC*>i: 

[0031] -ty-vm^-f^L i (ciE^j®iSt-^»aK?i 

a, Vb££S£-r5@K&tf-fe>1fffl:a-Ol'L 1 ©fflift 10 
«EEVx=&^3-&*@B*^EOA:«-C*»3. p-OP 

L2(cft^.rffi^* j ?-R i *iggwe>nr*j«5. a -on. 

a 2 , 3-/;Hb2 (Cft^TfgtS^R a, Rb if-Wd 

EVxilSlffiVa, Vb£*i6IJrr4C£T» 13 

[0 0 3 2 ] I5B, B2©^0!TC&*K 1"3®1S 
WEVb&$fe£U *>-9-ffi=i-Y;i/L lom^mBEVx 

£fc#>©[51Sg£ Lr, 2ooa-f;ULbl, Lb24B 20 

i ©tB^mi±vxia*mj±vb tzmno. 

3 3AiC*JW-5in#S*Vx + VbiLT, If-f >M$i[ 
s in0©9O* *^©Wl=>i5H-C©^S#tt(c^ffiW 
fcfc*6 AS t *JHB«*s i neMA 
35SfSfi#s i n 0 s i nco t#s*#6ft£. 
Eg 3 3BKM51SfeSVx-Vb iLT, > 
Wife s i n 0 © 9 0 • *}S©jRt>ttH-r©Ji«Wtt«:^t 30 

fiKWfctt-e 6x.sci witzmiBmk cose 

tUtliSMiS^c o s 6 s i n <i> t *Sf#6*T.S. HI5iCfc 
ivffe. figIIffi3^^L2, Lb2KftAt«I 

[0 03 3 ]I6B, ^77 7A3 0 1©»6>i 

iifc^ffi L/ fc#Hgt«*> 6 ft ■2>a«fC^^« i i *m^h 

lfflrtK«ATS*tt*©»JW&g«« 1 1 ©«AMtOSD 
>br-^>X3&s*>iffpffi3^;bL 1 K£D5„ fig 

[0 034] ±ESH»««c*Jt4r, tifflMfttH? 1 -** 
#-5 ytab©«ss« % h 2 ^(ctS l ft: J: 5 ft&tilfcffilslBg 
3 2%m^Z&<Dlcmhi?. H7 (A) {C^-f<fc5ie\ 
W£*WHIilS4 0*ffllr»S«t5fCL , r*>J:^. 117 

(A) ft*Jt,>T, «HftW|5|Kl4 0^©««a»ISI2fc 

ri±, ?H^[hISS3 l A:fr6l&fc$ft*SSHffiWGci^>W so 
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i*©»g!f# o^i^ff # s i n 9 s i n co t &S$fc 

#s i n eoyfrKi&g-f&mMCOlkmWEN 1 

■5. SI#HK3 1 B*>6ffl*Sn-S^fiBWKaif- 

-f >Mig©SfI#tt?rJ#o^m-^c o s 6 s i nco t 

IfffS^c o s 0©*Kj££T&&ifc©lfettl*EV2* 

^i-r-So H7 (b) b, ^a*f*fi[Bx«c*rorm-r 

#lftffiWEVl. V2©#ttM^t. CWJr^ft^'tt 
*s#e.ti5ai«H3 (B) &#JH/T«iciJMIJU;fc5I 
0r**„ C©<t5(c^i 5£&^©2«£©tfttti* 

i , v 2 ©#*»£ ct 5 w&i^dmmctf-vmwu 

Tft«S?)Sa*. iM#14©2«»©^ffiSEEV 1 . V2 
*&?UWtc$6£'rSJ:5«:-$-£C£K:«fc»K ftSttSrk 

^ffl5fe©tttMbP£cfc*i&K:, a^tetsci 
air**. 

[ 0 0 3 5 ] m 8 tt, fiffi^mfflT^ P ^@S§3 2 A i 
HEE#>ctilHlS84 0 t h . fifBtfcffi i HEEf&m© £" 

6 "C ' SfflT? * 5 <fc 0 {c 0 7t»fi!E«*^-r . 08IJ, 
07 (A) (C*j^Tfiiffl^ffifflT^P ; ^iaBS3 2A^# 

^liISg3 2 A«y(-©«gS(co^r©^«, H2R^H 
7 (A) ©WW*»ffl-r*. fill^tHfflT^O^|5IS§3 
2Aic*j^r, ?S»@SS3 l Ajfe&a^gftfc^HBWic 

>H«l©S*IWtt*»-3ft»fi^A= s i n 6 s i 
n co t HIB 1 9 KA*3n. -?-©«MW 

{4ffi^BffSSfifr>7 h§n, ^ij^«9 0Sjtd564i 

fitl^^ h Stlfc^ff-^-A' -sin6» -coscot^ 
ffibtiS. Sfc, fir^mffiT^P^lISg3 2 A(C*5^ 
-r«JP#@BS 1 5 iM^IsISg 1 6 b&Wi) hti~C*s*) . 
JDSHSg 15TB, 7 h EISS 1 9 *» 6 ffl^l § ft 4 

±fBfiffle>7 h 3ftfc^«#A' = sin 9 • coso t 
i. Mm@S§3 1 B*>6a^73ft&WBB«J«:=i'9-^>M 
*©S«Wtt%^3Xij(S©^B = cos<9s infflti 
*«ftll|t3ft, ^©Sa#a^iL.r. B + A* =cos6»-s 
inco t +sin0 • cosa> t =sin (co t + Q ) ft-SBSSiT- 

mt>*t&m i ©*aw3K*{t*»Y 1 3W»e.ft*. 

SSI Q-CU, ±mmn^y bZtltticMfn-^A' =sin 
6» • cosco t i±IB?H^[5IS§3 1 B*»6tfi;*733fem#B 
= cos0 • sinco t <t*Sjj»3ft. ^<DWM-^tit Ot, 
B — A' = cost? • sinco t — sin£) • cosco t =sin (co 
t - 0 ) ft ■SBS^r«ft# & 2 ©«*«WX«Ed#Y 2 

3&j»6ft*. c©i^(cit, mmmm. (x) tcs* 

!6bTiE^|nKC^7 h^ftfc*«Wfifflft ( + 0) 
Of 1 ©*«W^tH7Jff-^Y 1 = sin (co t + 9 ) 
i. PIDflrSfflftffi*MM4Si (x) \cm&LX%-fi$iiKZs 
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WL&jjimY 2 = sin (co t - 6 ) 

[0036] sp^ieiss 1 5 Tmmw^m 1 6 omtsm^ 

Yl, Y2tt, ^^HfP^axMffiHSgl 7, 18KA 

X©tfctt}©tt7f£l,-r», §ft#Y 1 , Y2© 

0fif|^^ffi-r^„ 7, 1 8 t?«ffi L/c+fn * 

p*ffctil/'Oi'X-o$ «3 Ofitrat&av-oi-xtt, ^ ? gv-uu 
^LPl, LP2i U"Ctti^J$tl-5„ 10 

1. LP2B, H^u&^titfifnffljesaKA^sti 

ft S»iHS!i*ffi# s i n co t CD 0 fltfp&£*» h 
#•5 v L P 1 , L P 2 <D£fi£B#j& (3i-fe±*5 (3 

LP l^fBT-S^'f >Vm^:sEnmc^y \~$titc& 
ffiH (+6>) iUTfcffJU Vv&JWZ. 

LP2{C*fj£TS*'?>Hfi*a*iPlK:i'7 hSftfctt 
ffift (-0) CDffiffl^-drilyTtftffl-rS. Cft6©IE 

^lajs^A^fisjic^^ h $ ntcmm + d e ©fi 20 
tBt^ffl^ - f ©f m^mco^r », mra t fc$wiA 
offiJH«c« s5tKWio»Kg3tt snri^cDt?, -eft £ 

[0 0 3 7 ] S»^^3 OO^HSS^© 

fe©£a -Y 1 0 ©fflJKKW'fctB^-W, HI 8 ic^fcfc 
5 fc > Sit 3 0*6^43n5 KiiSafeff # 
£#ffM§0»§2 0&CA7JU s in co 

fflfhM^aiTtt. atj s ntcmm£.mw-% s inco 30 

JUX L P 1 , L P 2 ©f6£Bfe&i (£*>±#S Dh'J #B# 

ft + e nx? - e commm^- % ci* 
fflij-c, assBsawf # s i n co t ccpna-r^,^jf^m# 

KlrJt n -Y ;l/gp 1 0 ©@S§iB!|-c?T+ n ^7 -f jL- £ 40 
#M^££ 3&> tf^Cir, T ^ P ^©K^it-fs # s i n 
a)t*»^-r-5J:5«:t/-c<>J:(/». ^©i»£-»> fifIT' 
ti3H3©KB©W'Ctt. tftfjOft:3SiS3£i*<i-*ts i ncot 

X L P 1 , L P 2 ©Sfe£NFj£ (S[^±^«3 h 'J #B#,£) 
JJBttffif *i»B£SJB ilttt, CPU©J:5ay7F 
t>. £t*>\ H7©HKtc*ji>r. *ffitftfcHlElll&4 0©SE 50 
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**Q%4 1 icATJ^^ff-^ibr, »»@8§3 1 A©m 
7J«-^A = sin<9sincot Kf^T. fifr>>- HhI 
SSI 9frP><DBt)fg-%A' = s i n d c o s co t £A73 

[0 0 3 8 ] iSMJ^^K 1 lilt, §SiSt4# 

©ifi^iCJSDT =i -Y ^©^i^mWEE^^-r-S C ifCSt 
So C©ift^fe, ±ffiiR«tcffiatfttH»ff-r*Ci36S 

(o^os^ttf*) *ffi^t>i*yt^>r^ 

Ml lOJ^KBttKr*?), 3Sl[©)tt«X«iif 
[0 0 3 9 ] 

to, yjNM^-o^ > 7-ji/^«®©fig^a^g*ffi#t-|- 2, 

c i *i-c # s i fttc . Hz > iJ-ffl 3 a & icmmmm $ n/c 

■u&mmm xj^t <dwm£l£ k>> sfrie* >vm a ^ * 
© > br - ^> xmucm^mtt zm^ y-y-m^ a 

[0 04 0 ] IftffljitftJE^fClCCft:^ -YT^^A 

©^/KcC^K)CD-C^Da3-Y;Wfcb7jmBH©»fif (X 

mmmmnmcu 5 is*i^^n^n^-r«^©^iSHi7j 
5am?r#-r€» 0 s»mE©^(c:* r ^ 

SfEM EH* 5 ti S <fc 5 K B^iJ®^ 3n/c2-o©n-Y;L' 
tcT -S C i K J: «3 . ^S«ffi©»K FV7h fflm *>tT^ 

vci^-et, ffl^mERowwBE^tcfiffi f y 7 
Ktfsci**^**. istc, cn6«^©^a^m# 
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[12 ] *mw<D-mmmizmfrzmtj9t<D-te >itm 
[13] 01 vmiWD&mwmM®. 

[0 4] JUS««:^to*JE*tK!!^ieW* 

ffl&jjk-t -fe -r ji/{cBBa-rs««@i»ia. 

[06] *»!JIR:tt*>3BE*Jif-fc*»W' 4 il«t£»» 
[07] ttffltt«{cj£OifcT^P^iej««E%»fit-r 



i i mnm^mw 
3 o s^s?«s 

3 1 A, 3 1 B, 3 3 A, 

32 mmmmffi 

3 0 0 Jl^Jft 
10 3 0 1 ^-f777A 

3 0 2 ra-Ol'BB 

LI -fe^ffia-OI/ 

L2 fiS3i«ffl3^JU 
Lai, La2, Lbl, 
;i/ 

4 0 WEttffiloIgg 

* 4 1,42 SE2£@gg 



33B Ti-vofmsfmss 



L b 2 S!g«EfS£fli:a 



[01 ] 



[02] 





30 



Lb1 




^2002-107250 




mm 2002-107250 



[18] 




32A 



^19 



ein 9 coo ft) t 



A' 



,15 



,17 



B+A' 



Y1 

n 



sin<0Jt+ 9) 









van 



8in(ft)t-e> 



-> LP1 



LP2 



-» Kg 



i41 



,42 



-►VI 



->V2 



(13) 



mm 2002-107250 



(51) Int. CI . 7 

G 0 1 L 19/04 



F I 

G 0 1 L 19/04 



F 2F055 AA40 BB20 CC02 DD19 EE21 



FF02 FFU FF43 GG32 
2F063 AA02 CA01 CC04 DA01 DA05 

GA05 GA08 KA01 U\01 LA27 
2F077 AA13 CC02 FF02 FF31 FF39 

TT11 TT21 TT82 UU07 W01 



